The superconducting Maglev system suspended by electro dynamic suspension (EDS) intrinsically has very small magnetic damping. Therefore, analysis and simulation have been repeated to improve damping characteristics. However, the technique to use damping coils has not been applied to actual Maglev vehicles, because it is not practical to install damping coils in the limited gap space under a number of restrictions. On the other hand, it is desirable for Maglev vehicles that levitate and run at high speed to be supplied with power from the ground without contact. If an onboard generating system is adopted instead, it must be lightweight and non-polluting.
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As one solution, a linear generator system was developed to collect power without contact by using harmonic magnetic fields generated by the current induced in levitation coils during levitated vehicle runs (Fig. 1 ). This device has not only a power collecting function but also the advantage of adding magnetic damping between the bogies and ground by controlling the current in the generator coil.
Recently, by improving the dimensions and arrangement of generator coils, and the PWM converter and its controlling methods, a linear generator system using zero-phase current control was developed that can generate damping forces more effectively than the conventional system. We installed this device on an actual Maglev vehicle and tested the power collecting function and the effect of bogie vibration control using the generated damping forces. Fig. 2 shows a diagram of test equipment. The PWM converter converts AC power from the generator coil into DC power and supplies it to on-board loads, to serve as the power collecting function.
Fig. 1. Structure of linear generator
On the other hand, the PWM converter superposes zero-phase current on the AC side of a generator circuit according to signals sent from accelerometers mounted on the bogie, to serve as the bogie vibration control function.
Vehicle running tests demonstrated that the induced voltage of the generator coil approximately agrees with the calculated value, that the PWM converter runs steadily during levitated vehicle runs, and that the bogie vibration control can reduce the bogie vibration acceleration to about 40% (see Fig. 3 ). It is proved experimentally that the linear generator system is practical as an on-board power source and useful as a damping device for bogie vibration. In the superconducting Maglev system, a method for providing on-board service power is one of the most important subjects of technological development. As a solution, a linear generator is being developed that can collect power without contact by utilizing the harmonic magnetic field of ground coils. It can also generate electromagnetic force between the superconducting magnets and ground coils by controlling the current in the generator coils. By using this controllable electromagnetic force, it becomes possible to add magnetic damping to the electrodynamic levitation system, which is characterized by an intrinsically very small damping force. This paper describes the results of the vehicle running tests of the linear generator using zero-phase current control, combined with a magnetic damping function. 500 km/h FRP (5) Litz wire (6) 3 PWM (7) ×3 3 PWM 
